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Connector for connecting conductors of a flat cable to conductors on a substrate. 

(st) a connector for use in establishing electrical connections 
between the conductors of a flat multi-conductor electrical 
cable and conductors (200) carried by a substrate (201). 
comprises a stamped and formed sheet metal member (1) 
adapted to be secured to the substrate (201) and having a 
plurality of resilient fingers (2) arranged to urge respective 
conductors of the cable on to respective conductors (200) on 
the substrate (201 ), and a lifting lever (10) by which the fingers 
(2) can be lifted and latched away from the substrate (201) to 
permit zero force insertion of the cable between the fingers (2) 
and the substrate (201 ). 
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Connector for connectin«;T conduct-ors of a flafc c able 
to conductors on a substrate 

This invention relates to a connector, and 
particularly a connector for use in establishing 
electrical connections between the conductors of a 
flat multi-conductor electrical cable and conductors 
carried by a substrate. 

Such a connector is disclosed in French Patent 
Application No, 73.14613, Publication No. 2241888, 
which discloses a connector comprising a single member 
stamped and formed from sheet metal and having an 
elongate body portion, a plurality of resilient fingers 
arranged in a row extending lengthwise of the body 
portion,- all the fingers extending in the same direction 
and having their longitudinal axes extending transversely 
of the rov7 direction, and mounting means formed at each 
end of the body portion and adapted and arranged to 
secure the connector to a substrate with the fingers 
extending towards and engaging conductors carried by 
the substrate. 

For use of this known connector, exposed end 
portions of the conductors of a flat ir.ulti-conductor 
cable comprising a plurality of parallel conductors 
carried by a sheet of insulating material, are clamped 
between the fingers and conductors on the surface of 
a substrate, for example a printed circuit board, the 
fingers thus serving to urge the cable conductors into 
engagement with the substrate conductors respectively, 
to provide the required connections. 

With this known connector the fingers are 
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arranged to point away from the edge of the substrate 
at which the connector is to be mounted , that is 
towards the cable to be connected to the substrate, 
and thus the connector can be mounted only at an edge 
of a substrate v;ith the cable and connector being 
simultaneously applied to the substrate with the 
mounting means of the connector entering slots open 
to the edge of the substrate. This is because if 
the connector is. first mounted on to the substrate 
without the cable, then the end of cable cannot 
subsequently be inserted between the fingers and 
the substrate since the free ends of the fingers are 
directed towards the cable and are in engagement with 
the substrate. 

This knovm connector thus has the disadvantages 
that as disclosed it can be used only at an edge of a 
substrate, and must be assembled to a substrat^ 
simultaneously with a cable, and must also be removed 
from the substrate when the cable is to be removed. 

UoS. Patent Specification No. 3629787 discloses 
a connector which serves the same purpose as the. 
connector discussed above » and v/hich comprises a 
housing of insulating material adapted to be secured 
to an end of a substrate having conductors on a 
surface thereof, the housing containing a finger 
structure stamped and formed from sheet metal and 
comprising a plurality of resilient fingers extending 
from one edge of a body portion, the fingers being 
reversely bent to underlie the body portion. In 
use, the housing is secured to the substrate with 
exposed end portions of the conductors of a cable 
as described above positioned between the conductors 
on the substrate and the fingers such that the fingers 
are compressed and serve to urge the cable conductors 
into engagement with the substrate conductors to 
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provide the required connections. 

This known connector has the disadvantages 
■ that it consists of a plurality of different parts 
^ which must be assembled together, and that no 

provision is made for zero force insertion of a 
cable- end between the fingers and the substrate if 
the connector is mounted on the substrate prior to 
insertion of the" cable" end . • 

European Patent Application No 79301163.6 (9144) 
there is disclosed a connector of the type disclosed , 
xn the above mentioned French patent application, 
in which the fingers extend from one longitudinal 
edge of the body portion and are reversely bent to 
underlie the body portion, the mounting means 
comprising a plurality of tabs adapted to pass 
through holes in the substrate and thereafter to be 
bent to engage the surface of the substrate remote 
from the surface engaged by tlie fingers. 
20 , '^^'-^ connector- has the advantages that it is 

Cheap- and simple to manufacture, and can easily be 
inounted on a substrate at any required position, 
not needing to be at an edge of the substrate. 
Further, the connector can easily be adapted for 
25 i»-ertion of a cable end between the 

fingers and a substrate on which the connector is 
-ountcd, and the connector does not have to be 
disassembled in any way when the cable is to be 
removed . 

3^ To this end the iree enfls of the fingers 

Z\TT^ 'T ""^ -gaoeable by a tool 

xn the for™ Of a .ep.rate piece of sheet .material 
vhxch is inserted under the free ends of the finders 
-na over flanges forced at the ends of the body 
35 Z "''"^'^^ pressure Is applied on the 

outer and of the tool towards the substrate on which i 
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the connector is mounted the tool acts to lift the 
fingers out of engagement with the substrate, v/ith 
the flanges acting as pivot points for the tool, 
such that the treated end portion of a cable, can 
be inserted between the fingers and the substrate 
with zero force. Subsequent removal of the tool 
allows the fingers to engage the inserted cable and 
urge it into contact with the substrate as required. 

This arrangement has the disadvantages that 
it requires the use of the separate tool which can 
be lost, and that access to the edge of the connector 
at which the free ends of the fingers are accessible, 
is required, this possibly requiring wasted space on 
the substrate on which the connector is mounted. 

The first of these disadvantages is overcome 
by a construction of connector disclosed in the 
noted application, in which the fingers are 
made of such a length that they extend outside 
of the' body portion such that they can be manually 
operated to permit zero force insertion of a cable 
end betv;een the fingers and a substrate on which 
the connector is mounted. However, this construction 
introduces the further disadvantages that the overall 
size of the connector is increased such that the 
connector requires an increased area of the substrate 
at all times and not only when a tool is engaged 
therewith as previously described, and that the 
fingers can be difficult to lift since they are 
directly engaged manually and without the mechanical 
advantage of any lever arrangement. 

Further, with all these knov/n connectors 
it is not possible for the fingers to be latched 
disengaged from the substrate, it being necessary 
for manual pressure to be maintained if this is 
35 to be achieved. Such latching of the fingers may 
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be desirable in order to avoid interconnecting 
the conductors on tho substrate v;hen no cable is 
connected to tho connector. 

According to this invention there is provided 
a connector, for use in establishing electrical 
connections between the conductors of a flat 
multi-conductor electrical cable and conductors 
carried by a substrate, the connector comprising 
an elongate body member stamped and formed from 
sheet metal and having a plurality of resilient 
fingers arranged in a row extending lengthwise of 
the body member, the fingers all extending in the 
same direction from one longitudinal edge of the 
body member with their longitudinal axes extending 
transversely of the row direction, each finger being" 
reversely bent to underlie the body member, and 
the body member being formed with mounting means 
comprising a plurality of tabs adapted to pass 
through holes in a substrate on which the connector 
is mounted and thereafter to be bent to engage the 
surface .of the substrate remote from the surface 
of the substrate carrying the conductors, the 
fingers then extending towards and engaging the 
conductors carried by the substrate, characterised 
by a lifting lever mounted on the body member and 
engageable with the fingers, the lifting lever 
being movable relative to the body member, when 
the connector is mounted on a substrate, between 
a first position in which the lifting lever engages 
the fingers and lifts them out of contact with the 
substrate, and a second position in which the fingers 
arc permitted to engage the substrate. 

This invention vrill now be described by 
way of example with reference to the drawings, 
in which:- 
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Figure 1 is a perspective view of a first 
connector according to this invention mounted on 
a substrate? 

Figure 2 is a sectional viev; on the line 
II - II in Figure 1 and shov^ing a cable for 
connection to the subsitrate by the connector; 

Figure 3 is a view similar to Figure 2 but 
showing the cable connected to the substrate by, 
the connector; 

Figure 4 is a sectional view on the line 
IV - IV in Figure 1; 

Figure 5 is a perspective view of a second 
connector according to this invention mounted on a 
substrate and with a cable to be connected thereby; 

Figure 6 is a viev; similar to Figure 5 but 
showing the connector with part detached; 

Figure 7 is a section on the line VII - VII 
in Figure 5 but with the cable connected; and 

Figure 8 is a view similar to Figure 7 but 
shov/ing the connector in a different condition. 

Referring to Figures 1 to 4 f the connector 
here shown is for use in establishing electrical 
connections between the conductors lOO of a flat 
multi-conductor electrical cedDle lOl, and conductors 
200 carried by a substrate 201 . 

The connector is stamped and formed from 
sheet metal to comprise an elongate body member 1 
having a plurality of resilient fingers 2 arranged 
in a rov7 extending lengthwise of the body member 1 . 
All the fingers 2 extend in the same direction 
from one longitudinal edge of the body member 1 
with their longitudinal axes extending transversely 
of the row direction o Each finger 2 is bent to 
underlie the body member Ip and intermediate its 
ends is formed with a rounded projection 3 directed 
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away from the body member 1- Beyond the projection 

3 each finger 2 is again bent to extend first towards 
the body member 1 and then to provide a tail portion 

4 extending substantially parallel to the body 
member 1 and away from the root of the finger 2 o 

At each end and intermediate its ends the 
body member 1 is formed v;ith flanges 5 vhich extend 
to the same side of the body member 1 as the fingers 
2, the flanges 5 being formed at their free ends 
with tabs 6o The end flanges 5 have extensions 7 
extending beyond the reverse bends in the fingers 2 ^ 
these extensions 7 carrying inwardly form.ed platforms 
8 the outer ends of which are bent to form hooks 9 
open towards the body member 1 • 

For use, the connector is mounted on the 
substrate 201 by the tabs 6 on the flanges 5 being 
passed through holes in the substrate 201 and then- 
being bent, as shown in Figures 2 to 4, to embrace 
the underside of the substrate 201. The connector 
is so jnounted on the substrate, with the fingers 2 
aligned with respective conductors 2O0 on the 
substrate 201, as shown in Figures 1 and 4« The 
substrate 201 and conductors 200 can be constituted 
by a printed circuit board • The fingers 2 are 
such that their resilience urges them towards and 
against the associated conductors 200 on the' 
substrate 201. 

The connector is completed by a lifting 
lever lO made of stiff Wire and in the form of a 
crank. The lever lO passes through slots 11 in 
the flanges 5 of the body member and extends beyond 
both end flanges 5 where it engages the substrate 
201 when the connector is mounted thereon. End 
portions 12 and 13 of the lever 10 are bent to 
extend at right-angles to the longitudinal axis of 
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the body member 1 and also at rights-angles to each 
other, to provide a crank portion 14 underlying 
the body member 1 • 

Each slot 11 has its mouth restricted by an 
ear 15, the v/idth of the mouth being slightly less 
than the diameter of the lever lO while the remainder 
of the slot 11 just receives the lever 10. The 
lever lO is assembled to the body member 1 prior 
to mounting of the connector on the substrate 201, 
the lever 10 being urged into the slots 11 vith the 
flanges 5 flexing to permit entry. When the connector 
is subsequently secured to the substrate 201 the 
flanges cannot flex and the lever 10 is retained 
in the slots 11 vrith the ears 15 limiting movement 
of the crank portion 14 of the lever tov/ards the 
substrate 201 « As indicated in Figure 3, the 
crank portion 14 of the lever is bowed slightly « 

The bends in the lever lO and the slots 11 
in the 'flanges 5 are such that the lever 10 is 
rotatable using the end portion 13 as a handle, 
about the axis of the ends of its crank portion 
14 between a first position, shov/n in Figures 1, 
2 and 3, in v;hich the end portion 12 of the lever 
lO is in contact v;ith the substrate 201 to, prevent 
further rotation of the lever lO in one direction 
(clockv/ise in Figures 2 and 3) relative to the 
body member 1, and the crank portion 14 is raised 
relative to the substrate 201 and is in engagement 
v/ith the tail portions 4 of the fingers 2 to lift 
the projections 3 out of contact with the substrate 
201 (as shown in Figures 2 and 4) the bow in the 
crank portion 14 strengthening it against the action 
of the fingers 2, and a second position, shov/n in 
Figure 3, in which the end portion 13 of the lever 
lO is in contact v/ith the substrate 20 to prevent 
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further rotation of the lever lo in the other 
direction (anticlockwise in Figures 2 and 3) and 
the crank portion 14 is lowered relative to the 
substrate 201 and is clear of the fingers 2 such 
that the projections 3 on the fingers 2 are 
resiliently biased against the substrate 201. 

During rotation of the lever lO the portions... 
thereof outside the outer flanges 5 of the body 
member 1 slide on the substrate 201, and act as 
cams to effect the raising and lov;ering of the 
crank portion 14 relative to the substrate 201 . 

With the lever lO in the first position 
shown in Figures 1, 2 and 4 the prepared end of 
the cable 101 (Figure 2) , that is the cable v/ith 
the insulation removed from one side over an end 
portion to expose the conductors lOO, can be 
inserted betv;een the fingers 2 and the substrate 
201, from the side remote from the free ends of 
the fingers 2, with zero insertion force and 
V7ith the conductors lOO of the cable lOl aligned . 
with respective conductors 200 on the substrate 
201, The lever lo is then rotated to the second 
position shown in Figure 3 such that the fingers 
2 are released by the lever 10 and the fingers 2 
act on the insulated side of the cable 101 to 
urge the cable conductors lOO into contact with 
the associated substrate conductors 200 as 
required. 

As can be seen from Figure 2, when the 
lever lo is in its first position the crank portion 
14 thereof is slightly over top dead centre and 
thus the action of the fingers 2 on the crank . . . 
portion 14 serves to retain the lever lo in its 
first position. The connector can thus be left 
with the lever lO in its first position (Figure 2) 
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with the fingers 2 held out of contact with the 
substrate conductors 200 should this be necessary 
v?hen no cable is connected by the connector « 

As shown in Figure 3 the cable lOl rests 

S on the platforms 8 of the end flanges 5 of ^ the 

body member 1 and is formed with holes (not shown) 
in which the hooks 9 on the platforms 8 are received 
to prevent the cable lOl from being pulled out 
of the connector. 

'^^ When the cable lOl is to be removed from 

the connector the lever 10 is rotated to its 
first position shown in Figures 1^ 2 and 4, and 
the cable lOl then lifted from the hooks 9 and 
withdrawn • 

It V7ill be appreciated that with the lever 
lO in its second position shovm in Figure 3 and 
with no cable in the connector , the fingers 2 
will directly engage the substrate conductors 

200 and short circuit them all together • If 
this is undesirable the connector, or at least 
the parts of the fingers 2 which would engage the 
substrate conductors 200, can be given a coating 
of an insulating material. 

Referring now to Figures 5 to 8, the 
connector here shown is similar to that shown in 
Figures 1 to 4 , and corresponding parts have been 
given the same reference numerals. 

In this connector the tail portions 4 of 
each finger 2 is bent to extend beyond the body 
member 1 in the direction away from the substrate 

201 when the connector is mounted thereon, and is 
then bent to extend towards the reverse bend in 
the finger 2, the tip of the finger 2 finally being • 
bent to extend towards the body member lo 

The lifting lever lo is constituted by a 
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moulded plastics material member in the form of a 
flat plate 20 having a flange 21 at each end , a 
row of elongate apertures 22 adjacent one longitudinal 
edge, and four tapered pegs 23 (only one shown) 
projecting at spaced intervals from the other 
longitudinal edge and in the same direction as the 
end flanges 2].. 

The lifting lever lO is assembled to the 
remainder of the connector by engagement of the 
hooked tail portions 4 of the fingers 2 in the 
apertures 22 in the lifting lever lO^ as clearly 
shovm in Figures 7 and 8. This engagement secures 
the lifting" lever 10 to the body member 1 such 
that it is pivotable between a first position, 
shown in Figure 8 in which the lifting lever 10 
extends generally away from the substrate 201 and 
the fingers 2 are held away from the substrate 201 
to permit insertion of the prepared end of cable 
lOl as . previously described with reference to 
Figure 1, and a second position, shovm in Figure 7, 
in which the plate portion 20 of the lifting lever 
ID is superposed on the body member 1 and the 
fingers 2 are in resilient engagement v/ith the 
inserted cable lOl , as previously described with 
reference to Figure 3. In the second position' of 
the lifting lever lO the end flanges 21 thereof 
embrace the ends of the body member 1 while the 
pegs 23 thereof project through holes 24 formed in 
the cable lOl and into holes 25 in the substrate 201 
thereby secure the cable lOl in the assembly « 

As clearly shown in Figures 7 and 8, the 
edge of the plate portion 20 of the lifting lever 
lO which engages the body member 1 when the lifting 
lever lO is in its first position (Figure 8) is 
angled relative to the major surfaces of the plate 
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portion 20 such that moveinent of the lifting lever 
10 from its second position (Figure 7) past the 
' first position is resisted, such movement requiring 
the lifting lever to pivot about an edge and 
involving further bending of the fingers 2, A 
user is thus given a positive indication that the 
first position has been reached. The lifting lever 
lo v;ill hov7ever remain in its first position under 
the action of the fingers 2o 

As with the connector of Figures 1 to 4 , 
the metal parts of the connector of Figures 5 to 
8, or at least the parts of the fingers 2 v/hich 
would engage the substrate conductors 200 or an 
inserted cable lOl , can be given an insulating 
material coating in order to prevent short circuits. 

The connectors described above have the 
advantages that they include a lifting lever which 
is permanently secured to the connector and which 
cannot therefore be lost, and v^ich does not require 
there to be access to the connector from the side 
thereof remote from the cable-insertion side- Further, 
the lifting lever is such that the connector can be 
latched in a condition in which the fingers are held 
out of contact with the substrate conductor , short 
circuits thus being prevented v/ithout the need for 
continual manual pressure on the lifting lever. 
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Claims : - 

1. A connector, for use in establishing 
electrical connections between the conductors of 
a flat multi-conductor electrical cable and 
conductors carried by a substrate, the connector 
comprising an elongate body member stcunped and 
formed from sheet metal and having a plurality 
of resilient fingers arranged in a row extending 
lengthv.'ise of the body member, the fingers all 
extending in the same direction from one longitudinal 
edge of the body member with their longitudinal 

axes extending transversely of the row direction, 
each finger being reversely bent to underlie the 
body member, and the body member being formed 
v/ith mounting means comprising a plurality of 
tabs adapted to pass through holes in a substrate ' 
on which the connector is mounted and thereafter 
to be bent to engage the surface of the substrate 
remote from the surface of the substrate carrying 
the conductors, the fingers then extending tox^ards 
and engaging the conductors carried by the substrate, 
characterised by a lifting lever (lo) mounted on 
the body member (1) and engageable with the 
fingers (2) , the lifting lever (lO) being movable " 
relative to the body member (1) , when the connector 
is mounted on a substrate (201) , between a first 
position in which the lifting lever (lo) engages 
the fingers (2) and lifts them out of contact with 
the substrate (201) , and a second position in 
which the fingers (2) are permitted to engage the 
substrate (201) . 

2. A connector as claimed in Claim 1, 
characterised in that the lifting lever (lo) 'is 
made of stiff wire and has the form of a crank 
supported by flanges (5) formed on the body member (1) 
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3o A connector as claimed in Claim 2, 
characterised in that portions (12, 13) of the 
lifting lever (lO) outside the end flanges (5) of 
the body member (1) are bent to engage a substrate 
(201) when the connector is mounted thereon, and to 
form a crank portion (14) underlying tail portions 
(4) of the fingers (2) , which crank portion (14) 
engages the tail portions (4) of the fingers (2) 
when the lifting lever (lO) is in its first position 
(Figures 1, 2 and 4) and lifts the fingers (2) away 
from the substrate (201) , the crank portion (14) 
being clear of the tail portions (4) of the fingers 
(2) v;hen the lifting lever (10) is in its second 
position (Figure 3) o 

4 o A connector as claimed in Claim 3 , 
characterised in that the end portions (13, 14) of 
the lifting lever (lO) engage the substrate (201) 
to prevent movement of ^he lifting lever (lO) beyond 
its first or second position in the direction away 
from its second or first position respectively , . one 
end portion (13) serving as a handle for use in 
effecting movement of the lifting lever (lO) • 

5« A connector as claimed in Claim 3 or 
Claim 4, characterised in that the crank por^tion (14) 
of the lifting lever (lO) is bowed in the direction 
away from the substrate (201) when the lifting 
lever (lO) is in its first position o 

6o A connector claimed in Claim l/ 
characterised in that each finger (2) has a hooked 
tail portion (4) bent to extend beyond the body 
member (1) in the direction away from a substrate 
(201) when the connector is mounted thereon, and 
is then bent to extend towards the reverse bend 
in the finger (2), the tip of the finger (2) being 
bent to extend tov/ards the body member (1), and 
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In that the lifting lever (10) is a flat plate 
member (20) having a row of apertures (2 2) adjacent 
one longitudinal edge, -the tail portions (4) of 
the fingers (2) being engaged in. the apertures (22) 
in the flat plate member (20) , the flat plate 
member (20) being pivotable between its first 
position (Figure 8) in which the flat plate member 
(20) extends generally away from the substrate (201) 
and the fingers (2) are held away from the substrate 
(201) , and its second position (Figure 7) in v/hich 
the flat plate member (20) is superposed on the body 
member (1).. 

7. A connector as claimed in Claim 6, 
characterised in that the flat plate member (20) 
has a flange (21) at each end, which flanges (21) 
embrace the ends of the body member (1) when the 
flat plate member (20) is in its second position 
(Figures 5 and 7) . . ' 

8. A connector as claimed in Claim 6 or 
^^^^"^ characterised in that the flat plate member 
(20) is formed with a plurality of tapered pegs 

(23) projecting from the other longitudinal edge, 
which pegs (23) project through holes (24) in a 
cable (loi) when connected to the connector, and 
into holes (25) in the substrate (201) . 

9. A connector as claimed in Claim 6, 
Claim 7, or Claim 8, characterised in that the 
edge of the flat plate member (20) which engages 
the body member (1) when the lifting lever (lo) 
is in its first position is angled relative to 
the major surfaces of the flat plate member (20) 
such that movement of the lifting lever (lo) from 
its second position past its first position is 
resisted . 



lo. 



A connector as claimed in any preceding claim, 



- 16 - 



0026568 

9203 



characterised in that at least those parts of the 
connector v;hich can engage conductors on a substrate on 
vhich the connector is. mounted or engage a cable (lOl) 
when connected to the connector,, have an Insulating 
5 material coating. 
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